Introduction
In organic chemistry the formation of carbon-carbon bonds -especially between sp 2 -atoms -has always been a great challenge. In the last decades the introduction of organometallic reagents and catalysts into organic synthesis opened up new routes to establish such connections. These cross-coupling reactions are now accessible via a variety of organometallic reagents and are considered as a fundamental synthetic methodology (Eq. (1)).
Ar-M + X-Ar'
Ar-Ar' + M-X
In these reactions organometallic reagents containing metals such as magnesium, zinc, zirconium, aluminium, mercury, boron or tin and organic halides or triflates produce a carbon-carbon σ−bond. Of this rich selection of organometallic cross-coupling partners organostannanes [1] and organoboranes [2] are employed the most frequently due to their stability, general availability and their tolerance towards a wide variety of functional groups. 
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Recently, furoquinoline derivatives with the phenantrene annelation pattern, such as araliopsine (1) and almein (2) have been found in Rutaceae. There are several procedures for the synthesis of this type of compounds but most of them consist of tedious multistep procedures and the overall yields are generally poor. In order to overcome these difficulties, a five step synthetic route was elaborated [3] for the preparation of furo[3,2-c]quinolone (8) (Scheme 2).
Metallation of furan-3-carboxaldehyde ethylene acetal (3) with BuLi, followed by reaction with tributyltin chloride, gave 2(2-tributylstannyl-3-furyl)-1,3-dioxolane (4) in 98% yield, which upon hydrolysis with 0.5 N hydrochloric acid in THF gave the deprotected aldehyde 5 in 67% yield. Pd(0)-catalysed coupling of 5 with o-bromonitrobenzene in DMF at 100 °C afforded the biaryl compound (6) in 62% yield. Ferrous sulphate in aqueous ammonia was chosen as the reducing agent, for its ability to reduce the nitro group to an amino function selectively in the presence of formyl moiety. However, somewhat to our surprise we isolated the corresponding N-oxide derivative (7) of the expected ring-closed product in 76% yield. Presumably the intermediate hydroxylamine derivative was being trapped by the aldehyde. Treatment of 7 with tosyl chloride and potassium carbonate in solution gave the desired compound 8 in 85% yield. This route also offers a general method for the preparation of the variously substituted derivatives of 8 by starting from the appropriately substituted furan-tin derivatives and bromonitrobenzenes.
Upon the above successful approach to furoquinolone system (8) we aimed at the preparation of its thieno-fused analogues. In principle there are three isomeric thienoquinoline-N-oxides (9,10,11). Furthermore, because of our interest in biological activity and spectroscopic properties, preparation of the three possible isoquinoline derivatives (12,13,14) seemed also of interest (Scheme 3).
Synthesis of two such quinoline-N-oxides [4] (9 and 10) was accomplished by employing the strategy devised for the preparation of the furo-quinoline-N-oxide (7). The third isomer, thieno[3, 2-c]quinoline-N-oxide (11) could not be obtained from 3-formyl-2-thiopheneboronic acid due to deboronation, and was later prepared [5] by using 2-tributylstannyl-3-thiophenecarboxaldehyde (15) as the organometallic reagent, which gave 2-(2-nitrophenyl)-3-thiophenecarboxaldehyde (16) in 52% yield. The reduc- 
